Titanium nanofeaturing for enhanced bioactivity of implanted orthopedic and dental devices.
Titanium (Ti) is used as a load-bearing material in the production of orthopedic devices. The clinical efficacy of these implants could be greatly enhanced by the addition of nanofeatures that would improve the bioactivity of the implants, in order to promote in situ osteo-induction and -conduction of the patient's stem and osteoprogenitor cells, and to enhance osseointegration between the implant and the surrounding bone. Nanofeaturing of Ti is also currently being applied as a tool for the biofunctionalization of commercially available dental implants. In this review, we discuss the different nanofabrication strategies that are available to generate nanofeatures in Ti and the cellular response to the resulting nanofeatures. In vitro research, in vivo studies and clinical trials are considered, and we conclude with a perspective about the future potential for use of nanotopographical features in a therapeutic setting.